Abstract
The perception of bodily sensation is integral to the management of self within the environment. 57 One frightening and debilitating perception is that of breathlessness, when breathing is perceived 58 as inadequate and a threat to life. Breathlessness is experienced across a range of illnesses 1,2 , 59 including lung disease, heart disease and cancer. Breathlessness is notorious as a symptom that is 60 often out of proportion to objective markers of disease [3] [4] [5] [6] [7] . While perceptual systems have 61 traditionally been considered to encompass a stimulus followed by the brain's response, this 62 relationship cannot explain the often-observed dissociation between perception and symptom 63 extent, with extreme cases manifesting as medically unexplained symptoms 8, 9 . As it is the 64 perception of symptoms that leads to their debilitating consequences, an overhaul is required in 65 the way we consider the brain's interaction with incoming sensory information. This would lead 66 to better ways to understand and then treat unpleasant perceptions such as breathlessness. perceptions (posterior distribution). Enhanced confidence in expectations (narrow, sharp priors) 74 can increase their weight in the model, pulling the resulting perception away from the physiology 75 and towards the prior. Furthermore, perceptual moderators exist within this system, such as 76 anxiety [18] [19] [20] , attention [21] [22] [23] , arousal 24 or interoceptive ability [25] [26] [27] [28] 
Results

196
Behavioural correlation matrix areas where brain activity correlated with ASI score across subjects. These brain regions were 275 determined using a cluster-forming threshold of Z > 2.3, using a cluster probability threshold of p 276 < 0.05 (corrected for multiple comparisons across the whole brain). ASI was also found to correspond to altered brain activity during breathlessness itself. 354 We observed both greater activity in agranular anterior insula during mild loading, and reduced 
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